Calydiscoides limae sp. nov. is described from the nemipterid Pentapodus aureofasciatus Russell, 2001 caught along the barrier reef off New Caledonia, South Pacific. The new species is characterised by its male copulatory organ, with a distal blade and a lateral spur, and its female sclerotised organ, with a sphere and a thin tube. Its lamellodiscs always have 7 concentric lamellae, with the 3 internal lamellae complete and the 4 peripheral lamellae progressively less and less complete; measurements of the angles occupied by the lamellae in numerous specimens showed that the lamellodisc structure shows little variation among individuals.
Introduction
Calydiscoides Young, 1969 is a diplectanid genus characterised mainly by two lamellodiscs with concentric lamellae which telescope into each other (Young 1969) . The genus was later revised (Oliver 1987 , Thoney 1989 , Lim 2003 , and Lim (2003) recently described four new species from nemipterids. Justine (2007b) redescribed the type specimens of all species from lethrinids, described the new species Calydiscoides euzeti Justine, 2007 and transferred Lamellodiscus convolutus Yamaguti, 1953 to the genus as Calydiscoides convolutus (Yamaguti, 1953) Justine, 2007. Rascalou and Justine (2007) studied seven species from various lethrinids and described the new species Calydiscoides terpsichore Rascalou et Justine, 2007 . Finally, prior to this paper, Calydiscoides comprises 16 species, 7 from lethrinids and 9 from nemipterids.
Differences between Calydiscoides and Protolamellodiscus Oliver, 1969 are unclear, but Justine (2007b pointed out that egg-shape could be a key character to differentiate the two genera, with Calydiscoides having elongate eggs and Protolamellodiscus having tetrahedral eggs. In addition, Calydiscoides is restricted to hosts of the families Lethrinidae and Nemipteridae and Protolamellodiscus is restricted to the Sparidae and Serranidae.
In this paper, we describe a new species of Calydiscoides from the whiptail bream Pentapodus aureofasciatus. Two Russell, 2001 were caught by line at different places of the barrier reef off Nouméa, New Caledonia (South Pacific). The fish has been recently described, but is widespread in several locations in Central and Western Pacific (Russell 2001) . All fish were measured (Fork Length, FL, in mm), weighed (W, in g), and photographed. A unique number (JNC) was assigned to each fish. The parasitological material was then assigned a corresponding JNC linked to the respective fish host. In several cases, only the gills from the right side were removed from the host, which was then prepared for deposition in the ichtyological collection of the Muséum National d'Histoire Naturelle, Paris (MNHN).
Materials and methods

Specimens of Pentapodus aureofasciatus
List Lamellae of lamellodiscs (rings 4-7) were analysed with a new method. The angles occupied by each incomplete lamellae were measured (diagram in Fig. 2O , results in Table I ). Results for both ventral and dorsal lamellodiscs, which were very similar, were then pooled (Table II) . Since lamellodiscs are deformable elements, these results were computed, for rings 5-7, as percentages of ring 4 (Table II) ; variation of these percentages were expressed as standard deviation (Table  II) .
Results
Family Diplectanidae Bychowsky, 1957 Genus Calydiscoides Young, 1969 Calydiscoides limae sp. nov. ( Haptor differentiated from rest of body, width h 103, c 94 ± 20 (80-120, n = 31), provided with 2 similar lamellodiscs, 2 pairs of lateral hamuli, 3 bars and 14 marginal hooklets.
Lamellodiscs made up of concentric tubular lamellae. Details of lamellae from centre to periphery (numbering from centre to periphery): 3 complete circles (rings 1-3), 4 incomplete rings (rings 4-7); ring 1 slightly thicker than 2-3; rings 4-7 progressively less and less complete, from ring 4 an almost complete circle to ring 7 a short posterior crescent. Ventral and dorsal lamellodiscs similar, round in shape. Ventral lamellodisc with always 7 (n = 31) lamellae, length h 25, c 27 ± 2.1 (22-31, n = 31), width h 25, c 27 ± 1.7 (22-30, n = 31), internal diameter of first ring h 13, c 13 ± 1.1 (10-16, n = 31); dorsal lamellodisc with always 7 (n = 32) lamellae, length h 26, c 25 ± 2.0 (20-29, n = 30), width h 27, c 25 ± 1.3 (22-28, n = 30), internal diameter of first ring h 13, c 12 ± 1.2 (9-14, n = 30). With the new method used for measuring lamellodisc incomplete elements (Fig. 2O, Table I ), it was found that rings 4-7 occupied respectively 292°, 224°, 162°a nd 98° (Table II) , and that rings 5-7 represented respectively 77%, 56% and 33% of the angle occupied by ring 4 (Table  II) ; variation of these percentages were minor (Table II) .
Ventral hamulus elongate, with small outer root and flattened inner root, outer length h 30, c 33 ± 2.0 (28-37, n = 51), p 36 ± 1.7 (32-40, n = 62), inner length h 38, c 37 ± 1.6 23 OEl¹ski (33-41, n = 60), p 37 ± 1.7 (33-40, n = 65). Dorsal hamulus elongate, with indistinct inner root, outer length h 31, c 30 ± 1.4 (27-33, n = 58), p 31 ± 1.2 (28-33, n = 61), inner length h 20, c 20 ± 1.4 (15-23, n = 58), p 19 ± 1.1 (17-21, n = 61). Dorsal (lateral) bars massive, slightly curved; medial extremity bifurcated; medial ventral and dorsal branches overlapping in moderately flattened ('carmine') specimens, not overlapping and very distinct in highly flattened ('picrate') specimens; length h 31, c 31 ± 1.9 (27-37, n = 56), p 34 ± 2.1 (30-40, n = 62), width of external part h 7, c 7 ± 0.7 (5-8, n = 60), p 8 ± 1.3 (5-12, n = 62). Ventral bar thick, often bended and appearing thinner, length h 56, c 52 ± 3.9 (42-62, n = 30), p 56 ± 3.4 (48-62, n = 30), width h 5, c 5 ± 1.2 (3-8, n = 30), p 5 ± 1.3 (3-8, n = 30); groove visible on its ventral side. Pharynx spherical, length h 31, c 31 ± 4.1 (22-39, n = 31), width h 32, c 31 ± 3.8 (23-38, n = 31). Oesophagus apparently absent, such that intestinal bifurcation immediately follows pharynx. Caeca simple, terminate blindly at level of posterior margin of vitelline field.
Testis subspherical, intercaecal, length h 85, width h 97. Vas deferens conspicuous, emerges from antero-sinistral part of testis, enlarges into wide seminal vesicle; seminal vesicle in middle region of body, forms bends, ends as canal; canal passes anterior to male copulatory organ (MCO), then connects with MCO (Fig. 2F) . Prostatic glands very developed, lateral to MCO, connected by two inconspicuous canals with small prostatic reservoir (Fig. 2F) ; reservoir connects with MCO.
Sclerotised MCO complex, made up of principal piece, massive carmine-stained part and lateral 'spur' (Fig. 2E) ; principal piece elongate, with tubular basis and elongate flat blade-like extremity with rounded end; canal visible through basal part and most of blade part, ends just before end of blade; according to orientation, the canal in the basal part is generally longitudinal but sometimes appears as transverse section (Fig. 2C, D) ; massive carmine-stained part associated with principal piece, its edges often corrugated; 'spur' part elongate, with pointed extremity and base associated with extremity of carmine-stained part. Total length of MCO (measurement method in Fig. 2E ) h 48, c 49 ± 3.4 (44-55, n = 30), p 52 ± 2.9 (45-60, n = 32); length of blade part of principal piece h 26, c 28 ± 2.1 (25-33, n = 30), p 29 ± 2.6 (25-37, n = 32); length of carmine-stained part h 25, c 18 ± 3.6 (12-25, n = 30), p 17 ± 4.7 (10-28, n = 32); length of spur h 14, c 14 ± 1.9 (10-18, n = 30), p 15 ± 2.3 (10-23, n = 32).
Ovary subequatorial, intercaecal, pre-testicular, encircles dorso-ventrally right caecum. Ovary width h 95, length h 30. Oviduct passes medially to form oötype, surrounded by Mehlis' gland. Uterus not seen. Sclerotised vagina made up of a small sphere and thin tube leading to unsclerotised duct; end of thin tube sometimes indistinct, hence various lengths measured. Diameter of sphere h 8, c 7 ± 1.1 (5-10, n = 30), p 7 ± 2.0 (4-11, n = 27); length of tube h 46, c 26 ± 8.3 (16-46, n = 29), p 21 ± 6.3 (10-35, n = 30).
Vitelline fields extend posteriorly from posterior to pharyngeal level in 2 lateral bands, confluent in post-testicular region and terminate anterior to peduncle. Bilateral connections from vitelline fields to oötype inconspicuous. Egg unknown. 
Differential diagnosis
The best structure for differentiating Calydiscoides species is the MCO. The Calydiscoides species from lethrinids can be separated in two groups, the 'difficilis' group with a massive MCO, and the 'australis' group with a branched MCO (Justine 2007b). The new species differs from these two groups. The nine Calydiscoides species from nemipterids were all listed, with an updated list of their hosts and synonymies, in Justine (2007b: Table 2 ). They include C. flexuosus (Yamaguti, 1953 ) Young, 1969 C. convolutus (Yamaguti, 1953 ) Justine, 2007 C. japonicus (Pillai et Pillai, 1976) Thoney, 1989; C. nemipteris Thoney, 1989; C. cymbidioides Ding et Zhang, 1996; C. monogrammae Lim, 2003; C. conus Lim, 2003; C. scolopsidis Lim, 2003; C. kemamanensis Lim, 2003 . These species all have branched MCOs with various morphologies, but none has a long flat blade as the new species.
Calydiscoides kemamanensis Lim, 2003 from Pentapodus setosus off Peninsular Malaysia is the only Calydiscoides species from a species of Pentapodus, as C. limae. Its MCO has a tulip-like extremity which differentiates it from C. limae. In addition, all its haptoral hard parts are smaller, including ventral hamuli (outer length 27 vs 33), dorsal hamuli (outer length 24 vs 30), lateral bars (length 27 vs 31), and ventral bar (length 48 vs 52), and its lamellodiscs have 9-11 lamellae (vs 7).
Remarks
The lamellodisc of Calydiscoides spp. is a spectacular and very characteristic structure; it has already been commented upon (Thoney 1989 , Lim 2003 . This structure can provide a variety of measurements. The number of lamellae is 10 in all seven species from lethrinids (Justine 2007b, Rascalou and Justine 2007) ; for species from nemipterids, it is also 10 in C. flexuosus (see Kritsky et al. 2000) , C. cymbidioides, C. monogrammae (9-11), C. conus (9-11), C. scolopsidis (9-11) and C. kemamanensis (9-11); it is 7-8 in C. convolutus, and 7 in C. nemipteris and C. limae (Yamaguti 1953 , Thoney 1989 , Ding and Zhang 1996 , Kritsky et al. 2000 , Lim 2003 . Thus it appears that there are only two patterns, with 7 or 10 lamellae, among all the 17 species of the genus. In C. limae, we tried to quantify the length of the incomplete lamellae by measurements of the angles (Tables I and II) . This is the first time that such a quantitative, statistically significant study is performed; an interesting result was that the intraspecific, inter-individual variation was minor. This method might provide additional characters for differentiating close species, as it is for the number of rodlets in squamodiscs of other diplectanids (Justine 2008a, b; Sigura and Justine 2008) .
Other nemipterids were examined for monogeneans in New Caledonia. Numerous specimens of Nemipterus furcosus were examined: the gills harboured a capsalid, Benedenia sp., and sometimes immature microcotylids; other parasites recorded from this abundant fish included camallanid, anisakid and trichosomoidid nematodes (Justine 2004 , Moravec and Justine 2005 , Moravec et al. 2006 . Several specimens of Scolopsis bilineata were examined and harboured no monogeneans. In addition to the diplectanid described here, the gills of Pentapodus aureofasciatus harboured a few microcotylids, gnathiid isopod larvae, and a trichosomoidid nematode (Justine 2004 (Justine , 2007a . Finally, of the three nemipterids examined off New Caledonia, only P. aureofasciatus had diplectanids.
